A study of 350 women with lichen sclerosus, originally made to elucidate the relationship between lichen sclerosus and autoimmunity, led to the amassing of a considerable amount of clinical material. Our review is confined to those with anogenitallesions (342), supplemented by some new cases (15), giving a total of 357 women with biopsy proven lichen sclerosus. It demonstrates the wide age range of the condition, the association with morphoea and lichen planus and the occurrence of squamous cell carcinoma in some cases. It also shows that inappropriate surgery has continued to be carried out for benign disease.
INTRODUCTION
A previous publication J based on a survey of 350 women with lichen sclerosus (LS) concluded that no distinguishing features were associated with the presence or absence of autoimmune phenomena.
All except eight of the women in our review had anogenitallesions. These eight will not be considered further here.
We present a review of some clinical findings in the 342 women with anogenital lesions, together with those in 15 other women whose cases were not fully documented at the time of publication but who were later recorded in the same way. All the patients were examined by two of the authors, either RMT or CMR, and all those in the original series and all except four of the additional cases (for which descriptive accounts from other pathologists were accepted) were histologically confirmed by the other two authors, either MMB or DMcG. The way in which the material had originally been accumulated imposed limitations, but the retrieved information is of some interest, as much in the questions it raises as in those it helps to answer.
The criteria for the histological diagnosis of LS were an epidermis which, if not atrophic, was acanthotic or hyperkeratotic, with forked and elongated rete pegs; and a homogenous zone beneath the epidermis, with inflammatory cells, usually in a band-like pattern.
A few of the patients were mentioned in the account of Wallace/, either because they were still attending when the survey began or because they were asked to attend after a (17) were included in the series reported by Ridlcv ': and two case reports 4 , 5 concern patients in the series.
CLINICAL FINDINGS

Age at onset
Some patients had no symptoms, the LS being found by chance. It is possible that a few of the children included would fall into this category as histories relied on the findings of the parents as well as on overt symptomatology.
The extremes of age at onset of symptoms were 1 and 90 years (Table 1) . However, these figures are a poor guide to the natural history of LS, except to say that it may begin at an early age.
Sites affected
Anogenitallesions
Clinically, perianal lesions wax and wane and can be very indefinite, so the distinction between patients with involvement of vulval skin and those with involvement of vulval plus perianal skin is of little significance.
Extragenital lesions
We saw a total of 47 extragenital lesions but seven of these were confined to the thighs, buttocks and genitocrural folds, where distinction from anogenital lesions is often unclear. Only one was a child at the time of examination. The lesions often resolved, with new ones appearing from time to time. The Koebner phenomenon was frequently noted. The lesions were in the main scattered on the trunk and limbs (often shoulders and breast) with a few on the neck. One patient had a patch within the occipital hairline. Facial lesions were not found at the time of the study, but have since developed on the chin and eyelids in one of the patients. Oral lesions were not, unfortunately, routinely sought but none was found in those examined although typical lichen planus was seen in some cases.
Autoimmune disease
Those with autoimmune disease were detailed in the original study. When the subsequently added 15 cases are included, 75 patients had one or more autoimmune disease, 76 had a history of autoimmune disease in one or mare first degree relatives and 149 had one or more antibodies at a titre of over 1 in 20.
Family history
A family history of LS was found in three cases: a mother and daughter (the latter not in our series); two sisters (one of whom, not in our series, had a carcinoma); and identical twin sisters" (one of whom was not in our series). In addition, the father of one patient and the sister of another later developed the disease.
Race
Three Asian adults, one Asian child, and one Arab adult were seen; the remainder were Caucasian.
Morphoea
Ten patients had clinical evidence of morphoea, in some cases widespread. Differentiation from LS was, however, often not easy.
Lichen planus
One patient had cutaneous lichen planus and at least two others developed it subsequently. Several patients had oral lesions typical of lichen planus.
Children
In 31 patients the onset of symptoms was in childhood. Of these, 20 were assessed in childhood and 11 as adults. Three were known to have had lesions from the age of at most 1 year. Sexual abuse had sometimes been suspected; dysuria and constipation were frequent features.
Symptomatology in adults
Most, as expected, complained of soreness and itching, often of long duration. Superficial dyspareunia was also common, associated with sclerosis or brittle hyperkeratosis at the introitus, leading to splitting at the time of intercourse. A few patients had fusion of tissue across the midline to leave only a small opening, leading to problems with micturition.
Occasionally, symptoms typical of dysaesthetic vulvodynia were superimposed. One patient indeed presented with a history of long-standing pain. Ten patients were found to have LS by chance; a further three patients had been symptomless, and presented with a carcinoma.
Radiotherapy for benign disease
Six patients were known to have had radiotherapy previously for pruritus. One had a vulvectomy for benign disease 2 years later. Two subsequently developed a carcinoma, 23 and 31 years later; the former initially had an X-ray bum, a vulvectomy and plastic repair, the latter had signs of perianal radiodermatitis. Another patient had perianal telangiectasia which was suggestive of radiodermatitis, having had radiotherapy for a carcinoma of the cervix in the past.
Surgical intervention for benign disease
In all, 33 patients had undergone some form of surgery. In two patients the nature of the surgery was not specified, and in three it was minor ('excision of labia', 'division of adhesions', 'removal of lumps'). In the remaining 28, vulvectomy was carried out for benign disease, as a symptomatic measure; one patient had two such procedures. Three of these patients later developed malignant lesions and required further surgery.
Malignancy
The sites of malignancy were not recorded. In the original series one patient had a basal cell carcinoma, which was treated by vulvectomy. Seventeen had a squamous cell carcinoma (SeC) (and one patient is known to have developed an SCC later). Two patients in the added 15 cases had an SCC. Of the 19 cases under consideration, three patients had had no LS symptoms. Two patients had had radiotherapy, as noted above, 23 and 31 years before; one of these was the only woman among the 19 to have had the onset of LS in childhood. At least three of the patients are known to have had recurrent see or new see later.
In two patients, malignancy appeared to be linked with the human papillomavirus, as reported previously-. In one of these a carcinoma was superimposed on florid warts which appeared suddenly at the age of 82 when she was taking prednisolone and azathioprine for bullous pemphigoid; underlying LS was found which had been entirely symptomless. In the other, recurrent carcinomas, clinically warty-looking but histologically squamous cell rather than verrucous carcinomas, occurred on a background of longstanding LS, and human papillomavirus type 16 was isolated from the tumours and from other parts of the vulva.
One patient, who had previously undergone a vulvectomy for benign disease, clinically typical LS with histology reported as 'hypertrophic leukoplakia', later developed an SCC in the perineal area. This was treated with radiotherapy, since surgery would have been technically difficult, and this resulted in radionecrosis. The tumour later recurred. It responded well but only temporarily to oral retinoids, and was eventually treated by plastic surgery and grafting. The histology of these most recent specimens was suggestive of a carcinoma, but with hypertrophic lichen planus rather than LS. The earlier histological material was not available for review, but a later specimen had been, and still is, considered typical LS. Since it was taken following the radiotherapy, radiation effects mimicking LS could not be entirely excluded although such an event seemed unlikely.
DISCUSSION
The preponderance of Caucasian subjects is in accordance with most other series, but low referral and reporting rates in some societies could influence the findings. Unequal distribution between various ethnic groups would, however, be consistent with the established association with autoimmune disease and familial incidence. The question of an HLA linkage to account for these findings has until recently been unresolved. However, Marren et al. 6 have demonstrated a link with antigens of the group 2 HLA system. Their findings also suggested that there may be some distinction between cases of LS with and without extensive extragenital lesions and with and without marked loss of substance at the vulva. The extragenital sites involved in our cases were unremarkable, being Widespread in many, and strikingly so in one adult and one child.
As regards oral lesions, a few examples in the literature and in later personal experience suggest that they do indeed occur, mainly on the tongue, but in many of the patients with LS the lesions are more likely, on clinical and histological grounds, to be ascribable to lichen planus 7 . Examples of oral lesions of LS may, however, be missed because they are not sought.
The relationship between LS and lichen planus is not clear, apart from the undeniable fact that there is a close association between the two conditions; LS was indeed originally described as lichen plan sclereux by Darier. Hunt'' clearly regarded LS as a variant of lichen planus. Connelly and Winkelmann" reviewed four personal cases and eight in the literature in which morphoea, lichen planus and LS coincided. They commented on the analogy with graft versus host disease, where lichenoid and sclerodermatous changes may succeed one another. The vaginal involvement in cases of frankly erosive lichen planus can be helpful since it is thought not to occur in LS, whilst the vulval changes may be very similar. The incidence of vaginal lesions in non-erosive genital lichen planus (whether 'classical' or hypertrophic in type) is not known since they are not commonly sought. Finally, lichen planus may be under-diagnosed since patients with vulval lesions compatible with LS may not undergo vaginal examination. These uncertainties are compounded by difficulties of histological interpretation well recognized to occur in the anogenital and oral areas. This was exemplified by the case mentioned in our series. It is possible that LS and lichen planus are best regarded as a continuum rather than as two entirely distinct entities.
The same may apply to morphoea (localized scleroderma), which can be confused with LS both clinically and histologically. In general, morphoea tends to be firmer and more plaque-like, with a violaceous halo, and is more likely to be bullous. It leaves brownish atrophic areas. The variant with guttate 'white-spot' lesions closely mimics LS. Although common in the genitocrural area and on the thighs and buttocks, true vulval lesions have not apparently been documented. Patterson and Ackerman!" argued that, although the two conditions could coexist, in many patients who were thought on clinical grounds to have both, the histological evidence was in favour of all the (extragenital) lesions being those of morphoea. In order to differentiate between the two conditions, the authors' criteria were an infiltrate in the papillary dermis and vacuolation of the basal layer in LS, and an infiltrate in the reticular dermis in morphoea.
In children, the symptoms of dysuria and constipation, and the mistaking of the condition for the lesions of sexual abuse, are well-known. Since the natural history has not been adequately documented, one cannot say how likely it is that more of the adults in fact had an onset of disease in childhood, nor how many of the children were trouble-free in later life. The series of Ridley3 suggested that very few resolved completely, although activity of the disease is difficult to distinguish from residual morphological change. Few if any of the children in our series would have been treated with clobetasol propionate; this is now used by many clinicians, and the prognosis for children may well be different in future.
Radiotherapy is unlikely to be used nowadays for benign disease, in part because of increased recognition of long-term ide effects, and in part because the advent of topical corticosteroids in the 1950s has removed the temptation to use radiotherapy to relieve intractable pruritus. One of our patients had radiotherapy in 1938, and three of them in the 1950s, but two were so treated in 1966 and 1972.
Twenty-eight patients had a vulvectomy of some sort for benign disease. Of these, the date of operation was uncertain in four. Of the remaining 24, seven were operated on before 1960, nine between 1960 and 1969, six between 1970 and 1979, and two after 1980.
Vulvectomy was often carried out for intractable pruritus. Its employment to prevent malignancy was advocated by Taussig in the 1930s11 and stemmed from a fear of the diagnosis of 'leukoplakia', on what are now considered unsound clinical and histological grounds. Wallace 2 questioned this but went only as far as to recommend the confinement of vulvectomy to those with severe and persistent itching, especially younger patients. Even in this group, 60 declined the operation; of whom on follow-up five developed a carcinoma. It is clear that vulvectomy does not necessarily prevent a carcinoma (three of our patients later developed malignancy), that symptoms are not always relieved, and that it is almost always followed by recurrence of signs at the margins of the operation and by symptoms. The operation has a considerable morbidity, and may be followed by such complications as recurrent cellulitis and oedema as well as severe psychological and psychosexual disturbance. Yet even today, when good symptomatic control can almost always be obtained with topical therapy, such surgery is still carried out. Until the dermatologist can influence the gynaecologist more effectively, or contrive to retain completely the management of LS (which would entail a major educational effort directed to those in primary care, who frequently refer patients to the gynaecologist rather than to the dermatologist), such practice may continue.
One patient in our series had a basal cell carcinoma and was treated by vulvectomy. Although adequate local excision at this site can be difficult to attain12, such excision, preferably using the micrographically controlled technique, is now the treatment of choice. The association of this neoplasm and LS has been reported beforel! and is presumably fortuitous.
Nineteen patients had an see. The significance of this association has been a matter of debate since LS was first recognized at the vulva. Published series of cases often contain, as does ours, patients who present with their tumour. An adequate prospective survey is difficult to achieve, but is being aspired to following a pilot survey under the auspices of the British Gynaecological Cancer Society which showed that most dermatologists and gynaecologists in the UK favour the setting up of a register of cases. The incidence ofLS in cases of see in reported series varies, but it is probably of the order of 60% 14. However, the diagnosis of both LS and carcinoma is not always a simple matter with a clear answer. The difficulty in distinguishing between LS and lichen planus has already been mentioned, and the LS may not necessarily occur adjacent to the carcinoma in the specimen. In many cases presenting with the tumour the underlying LS may well go unrecorded. To differentiate between carcinoma and precursor lesions is often difficult; indeed, in one of our patients who underwent repeated major surgery for lesions believed to be invasive, a recent review (McKee, personal communication) showed that not all were unequivocally so, although some undoubtedly were.
The pathogenesis of the carcinoma is also uncertain. Radiotherapy may well have been relevant in the past; and to some extent may be so still; two of our patients had been previously so treated. Except in unusual cases such as those mentioned above ' the human papillomavirus is probably not involved 15.16, although a recent studyl7 suggests that LS and the human papillomavirus are not mutually exclusive in see and may act as cofactors. It is likely that vulval intraepithelial neoplasia 3 of the differentiated type, or epithelial hyperplasia, is often the immediate precursor l4,15. Mutations in the p53 gene may be involvedlF; altered p53 expression occurs in vulval LS18 and some LS is aneuploid'", but the significance of these findings is as yet uncertain. The authors of a recent comprehensive review/" are sceptical about the significance of an association between LS and carcinoma, largely on the grounds that these initiating processes are not intrinsic properties of LS itself. However, this is in a sense a matter of semantics, and for the practising clinician it is wise to consider that those women with LS of the vulva have an increased risk of developing a carcinoma, and to supervise them carefully. What role, if any, the current effective control of subjective and objective aspects of LS with clobetasol propionate will have on the tendency to malignancy is as yet uncertain; one could speculate that 'switching off' the disease process would discourage malignant change.
